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Amendments to the Claims : 

This listing of claims will replace all prior versions and listings of claims in the application: 
Listing of Claims: 

1. (Currently Amended) A method for separating an isotope of 
thallium in an atomic vapor containing a plurality of isotopes of thallium inc l ud i ng sa i d 
i sotope , said method comprising the steps of: 

(a) producing photons of a first frequency by a laser system, wherein 
a wave length of said first frequency is about 378 nm; 

(b) producing photons of a second frequency by said laser system, 
wherein a wave length of said second frequency is about 292 nm; 

(c) producing photons of a third frequency by said laser system, wherein 
a wave length of said third frequency is in the range of 700 nm to 1400 nm; 

(d) applying said photons of said first, second and third frequencies to 
said vapor of said thall i um , wherein said photons of said first frequency pump isotope- 
selectively a plurality of ground state thallium atoms through an excited state into a 
metastable state, and wherein said photons of said second frequency excite a plurality of 
metastable state thallium atoms to an intermediate, resonant state, and wherein said 
photons of said third frequency ionize a plurality of atoms in said intermediate, resonant 
state through continuum states; and 

(e) collecting said isotope ions. 

2. (Original) The method of claim 1 wherein said photon of said first 
frequency is produced by one or more continuous wave lasers. 

3. (Currently Amended) The method of claim 1 wherein said 
pump i ng i s porformod by app l ying said the photons of said first frequency to pump pump 
said opt i ca ll y and isotope se l ect i v e ly sa i d i sotop e atoms of thallium from the ground state 
through a f i rst oxcite the excited state at an energy of 26477.6 cm" 1 relative to th e zero to 
zero energy of sa i d of the ground state i nto a and into the metastable state at an energy of 
7793 cm' 1 relative to the zero energy of sa i d of the ground state. 
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4. (Currently Amended) The method of claim 1 wherein said photon 
the photons of said second frequency i s produc e d are produced by one or more pulsed 
lasers. 

5. (Currently Amended) The method of claim 1 wherein sa i d oxc i t i ng 
st e p by the photons of the second frequency to an i nt e rm e d i at e , resonant stat e is p e rform e d 
by e xc i t i ng excite the thallium atoms in the metastable state to a s e cond e xc i ted the 
intermediate resonant state at an energy of 42049.0 cm" 1 relative to th e z e ro to zero energy 
of said ground state. 

6. (Currently Amended) The method of claim 1 wherein said e xciting 
st e p by the photons of the second frequency to an i nt e rm e d i at e , r e sonant stat e i s p e rform e d 
by e xcit i ng excite the thallium atoms in the metastable state to a socond exc i ted the 
intermediate, resonant state at an energy of 4201 1 .4 cm* 1 relative to th e z e ro to zero energy 
of said ground state. 

7. (Currently Amended) The method of claim 1 wherein said photon the 
photons of said third frequency i s produc e d are produced by one or more pulsed lasers. 

8. (Currently Amended) The method of claim 1 wherein said ioniz i ng 
step by the photons of the third frequency is p e rform e d by app l y i ng sa i d photons of sa i d th i rd 
fr e qu e ncy to ionize atoms in said s e cond e xc i ted the intermediate, resonant state at an 
energy of 42049.0 cm' 1 to continuum to the continuum states at an energy range of 49266.7 
cm' 1 - 55000 cm" 1 relative to tho zoro to zero energy of said ground state. 

9. (Currently Amended) The method of claim 1 wherein sa i d i on i zing 
stop by the photons of the third frequency i s p e rform e d by app l y i ng sa i d photons of sa i d th i rd 
fr e qu e ncy to ionize atoms in said s e cond e xc i t e d the intermediate, resonant state at an 
energy of 4201 1 .4 cm" 1 to continuum states at an energy range of 49266.7 cm" 1 ~ 55000 cm' 
1 relative to th e z e ro to zero energy of said ground state. 

10. (Original) The method of claim 1 wherein the step of collecting 
said isotope ions comprises applying an electric field to said vapor. 



{W02 11709.1} 



-7- 



Appl. No. 10/522,461 

Amdt. dated January 16, 2007 

Reply to Office Action of July 24, 2006 

Attorney Docket No. 1455-050205 

11. (Currently Amended) The method of claim 4 wherein said 
exc i ting ctop by the photons of the second frequency to an i ntormod i ato, rooonant stato i o 
p e rform e d by e xc i ting excite the thallium atoms in the metastable state to a cocond e xcit e d 
the intermediate, resonant state at an energy of 42049.0 cm" 1 relative to the z e ro to zero 
energy of said ground state. 

12. (Canceled) The method of claim 6 wherein said exciting step by the 
photons of the second frequency to an intermediate, resonant state is performed by exciting 
the thallium atoms in the metastable state to a second excited state at an energy of 42011.4 
cm' 1 relative to the zero energy of said ground state. 
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